Results | Among the 13 088 adolescents who participated in the 2016 MTF survey, 50.2% were female, 46.8% were white, and the modal age was 16 years (range, 12-18 ). An estimated 19.5% of adolescents (95% CI, 18.5%-20.6%) reported at least 1 diagnosed concussion in their lifetime (Table 1) ; 14.0% (95% CI, 13.1%-14.8%) reported 1 diagnosed concussion; and 5.5% (95% CI, 4.9%-6.1%) reported being diagnosed with more than 1 concussion. a Of respondents, 4.4% had missing data for number of diagnosed concussions, 5.3% had missing data for sex, and 5.7% had missing data for sport participation. Multiple imputation was used to impute missing observations. Several separate imputations with the 2016 Monitoring the Future survey sample used chained multinomial and logistic in STATA's "mi impute chained" procedure (10 imputations, 5 burn-in iterations each). Percentages and 95% CIs were based on weighted data; samples sizes were based on unweighted data. b Measures for race/ethnicity were self-reported and predefined within the survey. Race was assessed because of differences across behavioral and social outcomes. c Other race includes Asian, American Indian, those who selected multiple races/ethnicities, and those with missing racial information. d Weights were used to adjust for the different sample sizes for 8th, 10th, and 12th graders. e Contact sports included football, ice hockey, lacrosse, and wrestling.
Involvement in any of these sports (regardless of any additional sports) was defined as participating in contact sports. f Semicontact sports included baseball, basketball, field hockey, and soccer.
Involvement in any of these sports (regardless of additional noncontact and "other" sports) was defined as participating in semicontact sports. g Noncontact sports included cheerleading, crew, cross-country, equestrian, golf, gymnastics, swimming, tennis, track, volleyball, water polo, and weightlifting. Involvement in any of these sports (regardless of additional "other" sports) was defined as participating in noncontact sports. h Other sports indicates nonspecified other types of sport. Involvement in any of these sports was defined as participating in other sports.
Several factors were associated with higher lifetime prevalence of reporting a diagnosed concussion (Table 2) : being male, white, in a higher grade, and participating in competitive sports. In particular, participation in contact sports was associated with a higher adjusted odds of lifetime prevalence of being diagnosed with more than 1 concussion (11.1%; AOR, 4.83 [95% CI, 
]).
Discussion | In 2016, 19.5% of US adolescents in grades 8, 10, and 12 reported at least 1 diagnosed concussion during their lifetime, and 5.5% reported being diagnosed with more than 1 concussion. Involvement in competitive sports was associated with a greater odds of lifetime diagnosis of concussions. These findings are consistent with those from emergency department and regional studies that show that participation in sports is one of the leading causes of concussions among adolescents, 1, 4 and that youth involved in contact sports are at an increased risk for sustaining concussions. The prevalence of concussions among adolescents reported here is much higher than reported from emergency departments (ie, between 4% and 5%), 6 but consistent with regional surveys (ie, 20%). 1,2 Greater effort to track concussions using large-scale epidemiological data are needed to identify high-risk subpopulations and monitor prevention efforts. Study limitations include the self-report measure of concussion; responses may be biased due to respondents misunderstanding the question or providing inaccurate information. The cross-sectional design precluded causal or temporal interpretation of the associations found. Temporal ordering of sport participation and diagnosed concussion could not be determined due to the wording of the questions in the survey. we used an alternate method (used by previous studies in the field) to define concordant and discordant sibling pairs to calculate the heritability of ASD.
Methods | A population-based cohort of children born in Sweden 1982 through 2006, with follow-up for ASD through December 31, 2009, were included. The study population and caseascertainment methods are described in detail elsewhere.
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Siblings followed as a pair; each sibling treated as exposed The concordant or discordant status of the pair is determined at the end of follow-up of the exposed sibling (cohort exit).
ASD diagnosis Birth
ASD indicates autism spectrum disorder. Each sibling is followed from birth to end of follow-up (death, emigration, or end of follow-up) or ASD diagnosis. Analysis methods A and B agree for the clear majority of all sibling pairs. If S2 was not observed with ASD, the concordance or discordance status would be the same for both methods. In the Figure, for the family with 2 siblings where S1 is diagnosed with ASD in 1993 and S2 in 1998, the sibling pair (S1, S2) will be discordant in 1993 because S2 is censored at the ASD diagnosis of S1. However, the pair (S2, S1) will be concordant in 1998. The 2 pairs are 2 candidates representing the family. For calculating heritability, 1 of these representative sibling pairs was randomly selected. As a consequence, the algorithm led to a loss of about half of the concordant pairs compared with results under the assumptions and methods applied in the alternate method (analysis method B), 3 in which calculating heritability typically does not consider sibling pairs as both discordant or concordant depending on which sibling is considered dependent, but instead follows them as a pair.
